S
INCE the introduction of positive contrast myelography, more definitive preoperative diagnosis of mass lesions of the cauda equina and spinal cord has been possible. Among the lesions producing characteristic patterns on myelography have been arteriovenous anomalies and vascular tumors. 1-4 The characteristic pattern of a serpent-like filling defect has been considered to be diagnostic of such vascular lesions, with reasonable certainty. 1,3 The only exception has been adhesive arachnoiditis, resulting in a picture similar but not identical to that produced by enlarged, twisted blood vessels/ The following case demonstrates an unusual cause for what was initially interpreted as typical of a vascular lesion on myelography. We have not been able to find a comparable case reported.
Case Report
This 63-year-old man was in good health until 1963 when he experienced an episode of low back pain associated with weakness of the left leg. Spontaneous resolution occurred with no further difficulty until 1964, when he sustained a fall which he felt was caused by returning weakness in the legs. During the following 2 89 years he developed progressive paraparesis with intermittent sciatic pain alternating from side to side. A thoracolumbar myelogram was performed on December 7, 1966, at another institution. The study was interpreted as showing arteriovenous malformation extending from L-3 to L-5. No therapy was recommended. During January, 1967, the sciatica and low back pain became more severe and constant while motor power in both legs continued to deteriorate. and increased anteroposterior diameter of his chest were noted. His back was anteriorly flexed approximately 30 ~ while standing and walking, and his waddling gait required the use of two canes. Because of severe bilateral sciatica and paraparesis, he could only walk 20 to 30 feet without rest. Straight leg raising was limited to 50 ~ on the left and 80 ~ on the right. There was marked bilateral motor weakness of all muscles supplied by the L-5 through S-2 nerve roots. Hypesthesia to pinprick was noted on the left from L-3 through S-2, while vibratory sense was diminished at both knees and absent in both ankles. The right Achilles reflex was severely depressed, and the left was absent.
Examination
X-rays of the lumbar spine demonstrated some residual contrast medium in the subarachnoid space. Narrowing of the L4-5 interspace with associated degenerative changes was noted. The myelogram which had been previously performed showed serpentine defects at the L-3 and L-4 levels with an almost complete block at the L4-5 level (Fig. 1) . It was felt that this represented either an arteriovenous malformation of the cauda equina or a very vascular cauda equina tumor at the L4-5 level. Two aortograms were done and were normal. Electromyograms showed evidence compatible with bilateral radiculopathy of L-5 and S-1.
Operation. On March 6, 1967, a total laminectomy of L-3 through L-5 was performed. Extradural exploration demonstrated a large osteoarthritic bar at the L4-5 level compressing the caudal sac. The caudal sac was quite small and taut, but no other abnormalities were noted. When the dura was opened, the cauda equina appeared to be compressed by the L4-5 osteoarthritic bar. A markedly redundant nerve root, coiled upon itself in a serpentine manner, lay over the cauda equina at the L3-4 level (Fig. 2) . Its pattern seemed to conform to the myelographic defect. Complete exploration of the caudal sac and its contents was performed
FIG. 1. Thoracolumbar myelograms demonstrating serpentine defect at the L3-4 level as well as
an incomplete block at the L4-5 level.
from L-3 through L-5, but no other abnormalities were noted. The redundant nerve root could not be positively identified although it was probably one of the sacral roots. The nerve root was attached both superiorly and inferiorly and had not been torn or sectioned. The dura was left open, but the remaining layers were closed anatomically.
Postoperative Course. The patient required the use of an indwelling Foley catheter for approximately 10 days and had marked respiratory difficulty secondary to emphysema and asthma. He also developed a stiff neck lethargy, and disorientation, which were interpreted as being due to subarachnoid blood and responded well to Decadron. Two weeks postoperatively, the patient was able to void, was rational, and walked with assistance. He was then started on intensive physiotherapy. By April 7, 1967, he was fully ambulatory and his gait appeared quite normal. Motor power of both legs had returned to normal with the exception of minimal residual hamstring weakness and minimal weakness of the left plantar flexors. The left Achilles reflex and perception of pinprick returned to normal, but perception of vibratory sensation remained diminished at both ankles. He was able to walk erect without back pain or sciatica. He was discharged April 7, 1967. When seen again in the clinic on May 9, he was walking one continuous mile daily, and the neurological findings demonstrated continued improvement.
Discussion
Serpentine filling defects such as those noted in the myelogram have usually been considered diagnostic of abnormal vascularity. The working preoperative diagnosis in this case was that of either a cauda equina A-V malformation or vascular tumor with an incomplete block resulting from the main mass of the lesion located at L4-5. Thorough operative extradural and intradural examination from L-3 to L-5 inclusive failed to reveal any abnormal vessels or mass lesion. Instead, we found a redundant nerve root curled upon itself in a narrow, tight caudal sac compressed by a transverse osteoarthritic bar. Extradural compression by the bar appears to have been the etiological factor in the cauda equina syndrome as evidenced by neurological recovery following decompression. This bar most certainly caused the large filling defect at L4-5. It is our opinion that a serpentine myelographic defect could be caused by a nerve root only under certain, very special, circumstances. First, there must be a redundant nerve root. The nerve root in this case was lying free on the surface beneath the arachnoid and was not disturbed by durotomy. The root had not been avulsed and was in definite anatomic continuity. Second, there must be a compressive factor, such as the osteoarthritic bar in this case, to constrict the caudal sac and produce the serpentine myelographic defect by displacing most of the redundant root in one direction. Since the defect is close to the myelogram needle, it is possible that turbulence caused by the introduction of the contrast material could have affected the position and appearance of the root.
Summary
We have reported a case in which the combination of a redundant nerve root in a caudal sac which was severely compressed by an osteo-arthritic bar caused painful paraparesis and a myelographic defect characteristic of a vascular malformation. Decompression of the root was followed by neurological recovery.
